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γ、TGF-β）表达量及各组药物对 T 细胞增殖能力的影响。 
结果 
1、四个实验组的平均生存期（MST）分别为 3.8 天、4.6 天、4.8 天和 10.2
天。联合应用 Anti-RANTES 和 FTY720 可以显著延长移植物生存时间（P<0.001）。 
2、在病理切片中，对照组移植物排斥反应病理评分 3.62 级，联合用药组
0.50 级，两者间存在显著统计学差异（P < 0.001）。Anti-RANTES 组和 FTY720
组移植物排斥反应病理评分分别为 2.50 级和 2.62 级，与对照组相比均存在统计
学差异（P < 0.05）。 
3、移植物 qRT-PCR 检测显示：与对照组相比较，Anti-RANTES 组和 FTY720
组移植物内 IL-2 表达量降低，TGF-β表达量升高（P<0.01）。联合用药组移植物

















FTY720 组外周血中 IL-2、IFN-γ表达量减少（P < 0.05）。联合用药组外周血 IL-2、
IFN-γ表达量显著降低（P<0.001），IL-10 表达量升高（P<0.05）。 
5、在混合淋巴细胞反应中，与对照组相比较，Anti-RANTES 组和 FTY720
组的 T 细胞增殖能力降低（P < 0.01），联合用药组 T 细胞增殖能力显著降低
（P<0.001）。 
结论 
1、再次移植后单独应用 Anti-RANTES 或 FTY720 可以减少移植物中淋巴
细胞的浸润，调节移植物和外周血中排斥反应相关细胞因子的水平，抑制 T 细
胞增殖，延长移植物生存时间。 
2、联合应用 Anti-RANTES 和 FTY720 可以显著减少再次移植移植物中淋
巴细胞浸润，调节移植物和外周血中排斥反应相关细胞因子的水平，抑制 T 细
































In current clinical organ transplantation, there is a general tendency that primary 
graft may lose its original function due to some immune or non-immune factors. 
Therefore， there is an increasing number of patients to whom a secondary 
transplantation is necessary. However, the presence of memory T cells seriously 
hinders graft survival after a secondary transplantation. Hence, research on how to 
improve the survival of the secondary transplanted graft has become a hot spot in the 
field of organ transplantation. In this study, we used treatment of anti-RANTES and 
FTY720 in alloantigen-primed recipient mice with a secondary cardiac transplantation 
to minimize the Tm infiltration to secondary graft, to extend graft survival, and to 
discuss the possible mechanism. 
Method 
Heart transplantation was performed 4 weeks after the skin grafting. The mice 
were divided into four groups according to the different treatment: 1.The control 
group(no treatment); 2. Anti-RANTES group(2mg/kg/d， qd， ip); 3. FTY720 
group(2mg/kg/d，qd，ig);4. The combined treatment group (Anti-RANTES+FTY720).  
Graft survival was observed as well as the pathological changes of cardiac graft. 
Related gene expression and concentrations of key effector cytokines in cardiac grafts 
and peripheral blood were detected. The effects of different treatment methods on T 
cell proliferation were also tested. 
Results
1、 The mean survival time of each experimental group was 3.8d, 4.6d, 
4.8d and 10.2d, respectively. The combined treatment of anti-RANTES and 
FTY720 significantly prolonged graft survival time. 
2、 In the pathological examination，the histologic rank of cardiac 
allograft in the control group was Grade 3.62±0.23 whereas the combined group 
















two groups (P<0.001). The rank of anti-RANTES and FTY720 group was Grade 
2.50 ± 0.20, 2.62 ± 0.23, respectively. Both have statistically significant 
difference comparing to the control group (P<0.05). 
3、 The qRT-PCR detection of graft demonstrated that compared with 
the control group, IL-2 expression in graft was reduced in both anti-RANTES and 
FTY720 group (P<0.05) whereas TGF-beta expression level was increased 
(P<0.01). In the combined group, IL-2 expression in graft was significantly 
decreased (P<0.001), and the expression of both IL-10 and TGF-β  were 
increased (P<0.001). 
4、 The results of ELISA showed that, comparing with the control group, 
in both anti-RANTES and FTY720 group there is a lower level of IL-2 and IFN-
γ in peripheral blood (P<0.05). The combined group also showed a decreased 
level of IL-2 and IFN-γ in peripheral blood (P<0.001) along with an increased 
level of IL-10 (P<0.05) compared to the control group. 
5、 In the mixed lymphocyte reaction, compared with the control group, 
T cell proliferation in anti-RANTES and FTY720 group was inhibited (P<0.01) 
while T cell proliferation of the combined group was significantly inhibited 
(P<0.001). 
Conclusion 
1、 Anti-RANTES or FTY720 alone could minimize the Tm infiltration 
to secondary transplanted graft, inhibited T cell proliferation, extend graft 
survival, but the efficacy of either treatment is not ideal. 
2、 Anti-RANTES and FTY720 have a certain synergistic effect with 
the evidence that combined application of Anti-RANTES and FTY720 could 
significantly reduce the number of lymphocytes in both graft and peripheral 
blood, inhibit T cell proliferation, and eventually lead to significantly extending 
graft survival. 
 
























脏、肝脏、心、肺、骨髓、胰腺、角膜等器官或组织。截止 1999 年 2 月，全球
接受各种组织或器官移植的人数已累计超过 80 万例次，器官移植技术已挽救了
上百万人的生命。而人类器官移植技术的创造者约瑟夫•默里亦因其对医学界做




物[1, 2]等多种原因，其外周血中有 40%~50%的 T 细胞表达记忆性表型，这对初次
及再次移植移植物的存活造成十分不利的影响[3, 4]。随着全球临床移植的持续开
展和动物移植实验研究的不断深入，研究者们发现：相对于效应性 T 细胞（Effector 
T cell，Te），体内的记忆性 T 细胞（Memory Tcell，Tm）对移植物有着更强烈的
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